HCrriCI :  When  {unnamt  or  other  drawings,  sped* 
fleet loo*  or  other  data  are  used  for  any  pui*. 
other  than  la  connection  with  a  definitely  relabel 
government  procurement  operation,  the  U.  S. 
Towromer.t  thereby  Incur*  no  responsibility,  .  r  any 
obligation  whatsoever;  and  the  fact  that  the  Govern* 
sent  aay  have  fonaileted,  furnished,  or  In  any  may 
supplied  the  said  drawings,  specifications,  or  other 
data  Is  not  to  be  regarded  by  Implication  or  other* 
vise  as  la  any  manner  licensing  the  bolder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invent  ion  that  any  lu  any  may  be  related 
thereto. 


CATALOGED  BY  ASTIA 
ASADNn  26530 


& 


AID  Report  61-130  15  EapTaratu  !fr€l 

5 

W 

3 


SOVIET  NUCLEAR  INSTRUMENTATION  AND 
CONTROL  FOR  PROPULSION 


AID  Work  Aeaiftunntt  No.  1 5c 

1  Report  7 

> 


.-«> 


Science  and  Technology  Section 
Air  Info  -aiaxAop  Division 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


AID  Report  *1-130 


15  September  INI 


SOVIET  NT  CLEAR  INSTRUMENTATION  AND 
CONTROL  FOR  PROPULSION 


AID  Work  A*it|wsm  No.  ltc 


Report  7 


The  publication  of  this  report  does  not  caarttf  approval 
by  aay  U. i  finur— it  nrpilirtw  of  *i  tefsrascaa.  Sad- 
tecs,  and  cosclsslmu  rnt  Bleed  berate,  h  la  pehllafcsd 
aolely  for  the  exchasfc  and  atiaaalatian  e i  Ideas. 


Science  and  Terfcaaiagy  Sectios 


Air 


Dtvlslsa 


SUBJECT:  Monthly  Report  -  AID  Work  Assignment  Ho.  Ite 
PERIOD  :  10  Jul  1M1  -  10  As*  INI 


This  is  the  seventh  in  s  report  series  reviewing  Soviet 
and  Soviet-bloc  developments  in  nuclear  instrumentation 
and  control  for  propulsion.  It  is  based  an  materials 
made  available  at  the  Air  Information  Division  daring 
the  period  10  Jul  to  10  Af  INI.  hems  have  been  se¬ 
lected  with  a  view  to  the  possible  applicability  of 
their  subject  matter  to  problems  of  instrumentation  and 
control  of  nuclear  propulsion,  althou^t  such  applica¬ 
bility  is.  of  coarse,  rarely  mentioned  in  Soviet-bloc 
open  literature. 

Materials  in  this  report  deal  with  the  follow  lag  topics: 

Q.  Detectors 
HI.  Control  components 

3.  Pneumatic 

TV.  Miscellaneous  related  subjects 


SUBJECT.  Monthly  Report  -  AID  Work  Assignment  No.  16c 
PERIOD  :  10  Jul  1961  -  10  Aug  1961 


TOPIC  n.  DETECTORS 


1. )  Celinski.  Z.  Device  for  messurlng  excess  reactivity  in  •  reactor. 

Nukleonika,  v.  fi,  no.  4.  1961,  261-266. 

A  device  (see  illustration)  developed  and  put  into  operation  by  the 
Reactor  Operations  Department  of  the  Institute  of  NuJear  Research,  Polish 
Academy  of  Sciences,  Warsaw,  gives  a  direct  reading  of  excess  reactivity 
in  a  nuclear  reactor.  It  consists  of  two  basic  units:  1)  a  summation  unit 
contisting  of  resistors  as  well  as  potentiometers  Rv  ,  Rl0  ,  and  Rtl  ,  which 
are  coupled  with  the  control  rod  drive  systems  and  are  individually  fed  from 
special  transformer  windings,  and  2)  a  measuring  unit  consisting  of  a  mag¬ 
netoelectric  millivoltmeter  V,  a  rectifier  G,  and  a  range  selector  P. 


Basic  circuit  diagram  of  the  device 
for  measuring  excess  reactivity 


The  potentiometers  are  designed  in  such  a  way  that  their  char¬ 
acteristics  are  nonlinear  and  correspond  to  those  of  the  control  rods. 
Thus,  the  total  voltage  of  the  output  of  the  potentiometers  is  directly 
proportional  to  the  total  excess  reactivity  in  the  reactor.  The  device 
which  measures  the  output  of  the  potentiometers  is  calibrated  to  give 
a  direct  reading  of  excess  reactivity  in  percentages  with  an  accuracy 
of  5%.  The  device  makes  possible  the  measurement  of  the  excess 
reactivity  of  individual  control  rods  or  a  group  of  rode  inserted  in  a  re¬ 
actor  core.  (Author's  association:  Institute  of  Nuclear  Research, 
Warsaw) 
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SUBJECT :  Monthly  Report  -  AID  Work  Assignment  No.  16c 
PERIUD  10  Jul  1861  -  10  Aug  INI 

TOPIC  0.  DETECTORS 


2.)  Grebenakly,  R.  S.  ,  T.  V.  Timofeyevs,  8.  P.  Khormuehko,  end  O.  S. 

Tsvetkov.  On  increeslng  the  efficiency  of  e  slow -neutron  sclntilletlon 

detector.  IN  Aksdemlys  nssk  SSSR.  Irvestlya.  Seriye  flzicheskaya, 

v.  25,  no.  4.  1961,  500-503. 

In  a  study  of  the  means  for  improving  the  efficiency  of  slow -neutron 
scintillation  detectors,  the  relationship  between  the  neutron-counting  effi¬ 
ciency  on,  the  grain  sire,  and  the  thickness  of  a  scintillator  was  deter¬ 
mined  for  various  contents  of  boric  acid  enriched  with  the  B*#  isotope. 
Differential  curves  of  pulse  amplitude  distribution  for  slow  neutrons  and 
’  -rays  were  also  obtained.  Plain  dispersion -type  detectors  with  scin¬ 
tillators  composed  of  ZnS-Ag  and  BO,  compounds  (natural  and  enriched 
with  the  B  isotope)  were  studied.  The  scintillators  were  obtained  i)  by 
firing  the  mixture  of  ZnS-Ag  with  Hs  BOfc  ,  and  2)  by  the  method  described 
by  K.  U.  Sun.  P.  R.  Malmberg,  and  F.  A.  Pecjak  [Nucleonics,  v.  14, 
July-Dee.  1956,  46-49] .  Results  are  shown  in  the  Table  and  Figs,  1  and 
2. 

It  was  found  that  with  an  increase  in  Hs  BO,  content  the  scintillator 
efficiency  also  increases  until  it  reaches  its  peak  value  at  the  H,  BO,  content 
of  30-34%  (by  weight)  and  then  drops.  The  curves  showing  the  relationship 
between  the  efficiency  and  thickness  also  pass  through  their  respective 
maxims,  which  are  more  pronounced  and  displaced  in  the  direction  of  smaller 
thickness  for  scintillators  with  a  higher  EP*  content.  With  an  increase  in 
grain  size  the  efficiency  of  a  scintillator  with  a  given  thickness  and  H#BO# 
content  strongly  increases  until  it  reschts  a  certain  limit  at  the  grain  site 
of  800-1000  p  ,  For  example,  the  efficiency  of  a  scintillator  with  a  thick- 
neaa  of  100  mg/cm'  and  a  content  of  30%  H,  BO,  (enriched  with  Buto  87%) 
increased  5,  14,  and  25%  with  increases  in  grain  sits  from  50-100,  150-300, 
and  750-1000  p  respectively.  At  the  same  time  the  corresponding  optimal 
thickness  increased  from  50  to  110  mg/cm  *  ,  For  a  scintillator  of  tha  same 
composition  but  with  natural  H,  B(\  at  tha  grain  site  of  750- 350  p  ,  the 
optimal  thickness  amounted  to  160  mg/cm*  .  The  efficiency  of  the  scintilla¬ 
tors  shown  in  the  table  was  Increased  by  a  factor  of  1. 6-2.0  by  tncreaaing 
the  grain  size  from  185  to  800  p  .  Their  respective  optimal  thickneaaea  were 
alao  Increased  by  a  factor  of  1.  9-2.0.  The  differential  curves  shown  in 
Fig.  2  were  obtained  by  using  a  100-channel  type  AM-100  "Raduga"  pulae 
analyzer.  The  experimental  and  theoretical  determination  of  a  gamma-ray 
counting  efficiency  bT  with  g  mma  energy  E  T  *2. 62  Mav  and  pulae  discrimi¬ 
nation  from  gamma  rays  with  the  energy  E  r  *1. 76  Mev,  have  shown  that  8T  la 
lower  than  the  neutron -counting  efficiency  bn  by  a  factor  of  three.  A  scin- 
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K  g.  .  He  u-lonai  p  between  relative 
neutron  count'ng  efficiency 
and  acin:;ilator  tMckneaa  for 
a  nt.'iatora  •.  to  »V.  Nua- 
bers  indicate  fraln  altea  In  p  . 
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Pulses.  V 

Fig.  2.  Differential  curves  of  pulse  amplitude  distribution 
for  slow  neutrons  and  y  -rays 

1  -  alow  neutron  pulse  distribution  for  a  scintillator  containing  30%  H,  BO# 
enriched  with  B‘°  to  87%.  scintillator  thickness  1:  100  mg  cm'*;  grain  else: 
750-1000  n  .  <Jn  -  neutron-counting  efficiency:  35%;  3  -  same  for  scintilla¬ 
tor  with  34%  natural  H,  BO,  ;  1-200  rag  era's  ;  grain  sise:  750-1000  p  ; 
u  n  *10%;  3  -  total  distributions  of  pulses  from  neutrons  and  gamma  rays 
for  the  first  detector;  4.  5,  and  6  -  distribution  of  pulsai from  T  *rays  of 
RaTh  (E  t  >2.  62  Mev),  Ra  (E  r  -1,  76  Mev)  and  Cs  (E  ▼  "861  Key)  respec¬ 
tively. 
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■  1'IUKt'T  Monthly  Report  -  AID  Work  Assignment  No.  16c 
I'KRIOD  10  Jul  1061  •  10  Aug  1081 

TOPIC  III.  2.  PNEUMATIC  CONTROL  COMPONENTS 


i  )  Design  elements.  IN  Fioshnyak,  L.  L. ,  and  L.  N.  Byzov.  Izmereniye 

malykh  raskhodov  zhidkostey  (Measuring  small  flow  rates  of  fluids). 

Moskva,  Mashglz,  19fil,  43-45. 

During  1058-1659  the  Leningrad  Mechanical  Institute  developed  two 
flowmeters  for  measuring  small  flow  rates.  The  flowmeters  have  the  fol¬ 
lowing  v  haracterlstics  1)  Flow-rate  range'  .'vnm  3.5  to  35  cmVsec; 

2)  pipeline  diameter  4  mm,  3)  pipeline  fluid  presu^re;  up  to  250  kg/cm4, 

4)  output  parameter  (electric  signal  frequency)  from  50  to  500  spa;  5)  mini¬ 
mum  signal  voltage  20  mv,  8)  time  constant  less  than  0.03  sec;  and  7) 
principal  error  ♦  0.  35?o. 

The  flowmeter  (Fig.  1)  consists  of  a  sensor -rotor  located  in  a 

il.ii.i  stream,  anc.  a  pul«*»  transducer,  designed  for  converting  rotor  r  pm  into 
•Me  measuring  signal.  The  rotor  assembly  13  (Fig.  1)  consists  of  a  rotor  proper, 
made  of  nonmagnetic -type  cM-4J7fc  Ty6211-56  [Nimonlc  80A]  steel,  a  mag¬ 
netic  plate  15  made  of  type  2X13  [AISI- 321 J  ateel,  and  a  plate -fastening  pin  made 
of  type  1X:0H9T  C  AISI  -  321  j  steel.  The  bearings  for  supports  2  are  made  of 
synthetic  ruby. 


*4,  4  i.P-£.  -I  flowmeter.  1  -  body.  2  -  supports;)  -  coll, 
s  -  washer,  ft  -  plug;  6  -  screw;  7  -  cup;  8  -  washer; 

9  -  magnet;  10  -  connecting  pipe;  11  -  packing  ring; 

12  -  nut.  13  -  rotor;  14  -  bushing;  15  -  magnetic  plate. 
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The  body  l,  supports  2,  and  bushing  14  srs  msds  of  nonmagnetic  -  type  JX18H9T 
(  A1SI-321  )stcel,  and  the  pressurs  nut  12  and  connection  pipe  10  are  maae  of 
type  2X13  rCCT  5&49-G1  [AWI*4|0]ateel.  The  pulse  transducer  consists  of 
a  permanent  magnet  0  and  a  coil  3,  whose  terminals  are  connected  with  a 
plug  5.  The  interaction  of  the  permanent  magnet  and  magnetic  plate  mounted 
in  the  rotor  induces  a  signal  with  a  frequency  equal  to  twico  the  rotor  rps. 

The  type  I  flowmeter  (Pig.  2)  is  a  modified  design  of  the 

*.P-2L- 1  meter.  The  pulse  transducer  has  been  replaced  with  a*<  induction- 
type  tachometer  consisting  of  a  coil  wound  on  a  permalloy  toroidal  core. 

The  magnetic  plate  in  the  rotor  has  been  replaced  with  a  permanent  magnet 
»hor«*  interaction  with  the  toroidal  coil  induces  a  signal  with  a  frequency 
equal  to  the  rotor  rps. 


fig.  2.  aP-2B-D  i  owmeter.  1  -  Body;  2  -  cover; 

3  -  toroidal  coil;  4  -  rotor;  3  -  support; 

6  •  connecting  pipe;  7  -  packing  ring;  •  *  nut. 
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TOPIC  III.  2.  PNEUMATIC  CONTROL  COMPONENTS 

2.)  Filtera  and  pressure.  regulators.  IN:  Berklayd,  I.  M. .  A.  P. 

Kurochkin.  A.  V.  Lyakhovskiy,  A.  M.  Snetkov,  and  V.  A.  Chudov. 

Daichlkl  1  izmeritel'nyyc  golovki  (Transducers  and  measuring 

heads).  Moskva,  Maahgtx,  1060,  70*83. 

The  Bureau  of  Interchangeability  has  conducted  comparative  studies 
of  a  number  of  Soviet  and  non-Soviet  filters,  filtering  materials,  and  pressure 
regulators  use'1  in  pneumatic  control  and  measuring  systems.  The  effi¬ 
ciency  of  filtering  materials  and  filters  was  determined  by  means  of 
nephelometric  analysis.  It  was  found  that  the  type  $tlil  -15-1.  &  filtering 
material,  (with  glass  fiber  0. 0015  p  in  diameter  as  a  base,  and  perchlorvlnyl 
as  a  binder)  developed  by  Professor  I.  Petryanov,  had  the  highest  filtering 
efficiency,  was  nonwettable,  and  was  resistant  to  chemically  aggressive 
substances.  At  a  load  of  lcrf  / sec/cnf  the  1.  imm-thick  layer  of  this 
filtering  material  has  a  pressure  drop  of  1.  5  mm  water  column.  One 
of  the  shortcomings  of  this  material  is  its  nonresistance  to  oil-saturated 
media. 

The  study  resulted  in  the  design  of  a  new  type  T®  -17-11  filter  and 
a  type  T3  -17-12  pressure  regulator.  The  first  stage  of  the  new  filter  is 
made  of  glass  fiber,  type  XM1  -15-1.  5  filtering  material  is  used  in  the 
second  stage.  The  area  of  both  stages  Insures  optimal  air-flow  velori’ii  t. 

The  filter,  which  has  been  successfully  tested,  has  the  following  specifi¬ 
cations:  1)  Air  supply  line  pressure:  3-6  kg/cm*  ;  2)  maximum  air  flow 
at  a  supply  pressure  of  3  kg/cm*  8  m •  /hour,  3)  filtering  efficiency: 

99.  93%.  4)  pressure  drop:  does  not  exceed  300  mm  water  column; 

5)  outside  dimensions:  98  mm  in  diameter,  180  mm  high;  and  6)  weight: 

0. 93  kg. 

A  schematic,  diagram  of  the  new  type  T® -17-12  pressure  regulator  is 
shown  in  the  illustration.  The  constant  working  pressure  at  the  regulator's 
outlet  13  is  maintained  by  means  of  a  ball  valve  1,  which  is  actuated  by 
diaphragm  12  and  a  servomotor.  The  pressure  regulator  has  undergone 
successful  laboratory  and  industrial  testing  and  can  be  used  in  both  differ¬ 
ential  and  nondifferential  pneumatic  systems.  It  has  the  following  specifi¬ 
cations:  1)  air  supply  line  pressure:  3-6  kg/cm*  ;  2)  working  pressure  regu¬ 
lation  range:  0-2  kg/cm* ;  3)  pressure  stabilisation  error  at  supply  pressure 
variation  from  3  to  6  kg /cm*  in  the  working  pressure  range  .Torn  0-2 
kg/cm*  :  does  not  exceed  0.02  lcg/cm*  ;  4)  outside  dimensions:  90  mm  in 
diameter,  170  mm  high;  and  3)  weight:  1,  540  kg.  The  filter  and  pressure 
regulator  can  be  assembled  as  a  single  unit  98  mm  in  diameter,  298  mm 
high,  and  weighing  2.170  kg. 
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The  T$-17  - 12  pressure  regulator 

1  -  ball  valve.  2  •  norale,  3  •  exhaust  port;  4  •  amplifier  chamber; 
0  -  noaxle;  0  -  plate.  7  •  diaphragm;  8  *  safety  valve;  0  *  spring; 
10  -  screw;  11  -  diaphragm;  12  -  double-layer  diaphragm;  13  -  out¬ 
let  p  *t;  14  -  spring;  IS  -  exhaust  port. 


SUBJECT:  Monthly  Report  -  AID  Work  Assignment  No.  18c 
PERIOD  :  10  Jul  1081  -  10  Aug  1981 

TOPIC  IV.  MISCELLANEOUS  RELATED  SUBJECTS 


1. )  Andronov.  O.  O. ,  end  N.  K.  Komarovs.  Cleaning  corrosion  products 
from  the  reactor  circuit,  IN:  Gerasimov,  V.  V,  (ed.)  Korroxlya 
reaktornykh  materlalov;  sbornlk  etatey  (Corrosion  of  reactor  mate* 
rials,  collection  of  articles).  Moskva,  \tomixdat,  1980,  277*282. 

tn  spile  of  various  protective  measures,  It  Is  extremely  difficult  to 
prevent  contamination  of  the  surfaces  o t  reactor  parts  during  their  manu- 
1.4.  tun-  tut. I  <i«N<-mbling,  ami  while  the  nuclear  reactor  Is  in  operation. 

Small  thtpa  or  pieces  of  metal  can  be  deposited  on  the  surfaces  of  the  part 
:uring  various  machining  operations,  and  during  polishing  and  sand*blaat 
cleaning.  The  contamination  of  reactor  parts  increases  the  nonhomogenetty 
of  metal  surfaces  as  well  as  their  corrosion  rate.  Corrosion  products 
washed  from  the  metal  surfaces  by  cooling  water  are  trapped  arid  accumu¬ 
lated  in  the  reactor  at  points  of  increased  resistance,  e.  g. ,  in  the  hest- 
t-x.  nangt  r  tubing  and  filters.  It  is  very  difficult  to  clean  the  inner  surfaces 
of  the  reactor  circuit  from  corrosion  products  and  other  cont amir. t*  .cr.s  bv 
merhaniral  methods.  Theae  deposits,  however,  can  easily  be  removed  by 
dissolving  them  in  acid  solutions  and  washing  them  away  with  a  dia.  %1 
water.  The  acid  aolutlona  uasd  in  chemical  cleaning  must  be  able  to 
dissolve  corrosion  products  but  should  not  affect  the  bane  metal.  In  thla 
connection  numerous  acid  aolutlona  were  tsatsd  to  determine  their  effect 
on  materials  widely  used  in  the  construction  of  nuclear  research  reactors. 
Corroded  and  uncorroded  specimens  were  tested.  In  order  to  obtain  de¬ 
posits  of  corrosion  products  on  specimens  made  of  aluminum  alloys  or 
stainless  steels  the  specimens  were  plsced  tn  a  solution  consisting  of 
CaCl-65  mg/l.  Mg-30  mg/1,  and  FeCl-27  mg/1  and  held  at  room  temper¬ 
ature  for  a  long  period  of  time.  The  following  solutions  were  used  ss 
etching  agents  1)  8%  nitric  acid,  2)  30%  nitric  acid,  3)  chromic  anhydride- 
20  g/1  4  35  ml/I  of  phosphoric  acid  with  a  density  of  1.  68  g/csn*  :  and  4) 
a  solution  containing  15%  phosphoric  acid,  95%  monomanganese  phosphate,  and 
5%  butyl  alcohol.  The  results  showed  that  the  solution  rf  CrC^  and 
H,  PO«  completely  removed  corrosion  products  from  surfaces  of  aluminum 
alloys  and  stainless  steela  without  corroding  the  base  metal  and  welded 
joints.  The  use  of  the  8%  HNO#  solution  is  not  recommended  since  thla 
solution  dissolves  the  base  metal  and  causes  intergranular  corrosion  in  the 
weld  zone.  The  latter  la  responsible  for  the  formation  of  a  film  on  the  aur- 
far*  in  the  temperature-affected  region,  which  may  become  a  contamination 
source  for  the  heat-transfer  agent  (water).  The  solution  of  phosphoric  acid, 
rnonomanganese  phosph  ‘e,  and  butyl  alcohol  removes  corrosion  deposits 
from  stainless-steel  surfaces  but  cannot  be  used  for  cleaning  aluminum- 
alloy  parts  since  aluminum  alloya  are  intensively  dissolved  in  this  solution. 
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A  solution  of  chromic  anhydride  -  20  gll  and  phosphoric  00 Id  (with  • 
density  of  1. «8  (/cm*)  -  35  ml/1  is  recommended  for  eteanlhf  the 
« treuit  of  the  type  IBP-C  reactor. 
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SUIUKCT:  Monthly  Report  -  AID  Work  Aaalgnmant  Ho.  18c 
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TOPIC  IV.  MISCELLANEOUS  RELATED  SUBJECTS 


2. )  Komarovskiy.  A.  N.  Protective  coatings  in  radioactive  Install  at  Iona. 

Atomnaya  cnergiya,  v.  10,  no.  6,  June  1061,  507-805. 

One  of  the  most  serious  problems  encountereu  in  the  construction  of 
buildings  for  nuclear  reactors  and  for  radiochemical  plants  and  Installations 
in  that  .  oncer ned  with  the  protective  coating  of  walls,  floors,  ceilings,  and 
other  surfaces  exposed  io  radioactive  radiations  or  in  contact  with  radlo- 
.»•  'tve  Tuids  or  gases..  Floors  and  ceilings  are  usually  lined  with  a  stain¬ 
less  sheet  steel  2-3  mm  thick.  The  same  type  of  steel  is  also  being  used 
for  the  facing  of  structures  carrying  piping  with  radioactive  or  chemically 
aggressive  fluids  at  pressures  above  2  atm.  At  lower  pressures,  and  at 
fluid  radioactivities  below  IO"*  g.  ekv/cm*  [where  g.  ekv/cm*  is  defined 
as  a  radiation  dose  rate  equivalent  to  the  ? -radiation  produced  by  1  mg  Ra] 
(regardless  of  pressure)  a  special  type  57-40  plasticised  polyvtnylchloi Me 
Is  presently  being  used  in  Soviet  reactor  practice.  The  type  57-40  plaa:. 
cited  polyvinylchloride  which  has  been  developed  Jointly  by  several  organ 
i/ations  as  a  result  of  long  experimental  research  haa  the  following  bat. 
char;,  'eristics  -  1)  density-  1.  3-1.4  g/cirf  .  2)  tensile  strength:  180-180 
kg  .  nr  ,  3)  relative  elongation  at  rupture-  200-210%,  4)  resistance  to 
f’-cst-  -20*  C.  5)  coefficient  of  linear  expansion:  8x10**^*  •  6)  maximum 
operational  temperature:  ♦  80*  C,  7)  thermal  dissociation:  ♦  200*  C;  6) 
elect»  i-  resistivity  1.8  *  iol*ohm/cm.  and  0)  residual  contamination:  1.5V 
l’! anti  :iterf  polyvinylchloride  produced  in  the  form  of  sheets  has  s  consider¬ 
able  ’"esistance  to  radiation.  When  heated  with  a  gas  burner  it  will  melt 
and  smolder  but  will  not  ignite.  Plasticized  polyvinylchloride  can  easily 
and  reliably  be  butt  -  and  lap-welded.  Its  resistance  to  various  chemical 
••gents  is  shown  by  the  following  data:  1)  35%  hydrochloric  acid  (up  to  70* C)-- 
resistant.  2)  90%  sulfuric  acid  (up  to  40*  C)  --  relatively  resistant,  3)  35% 
nitric  acid  (up  to  20*  C)  --  relatively  resistant;  4)  mixture  of  diluted  sulfuric 
and  nitric  acids  (up  to  65* C)--  relatively  resistant;  5)  40%  sodium  hydrate 
(up  to  80*  C)  --  resistant.  8)  32%  fluoslllclc  acid  (up  to  60*  C‘  --  resistant; 

7)  100%  acetic  acid  (up  to  40*  C)  »-  relatively  resistant;  8)  35%  chromic  add 
(up  to  80*  C)  --  relatively  resistant;  0)  84%  hydrogen  peroxide  (up  to  20*  C)  -- 
relatively  resistant,  and  10)  100%  phoaphoric  acid  (up  to  R01’  C)  --  reatetant. 
Currently  the  type  57-40  plaatictxcd  polyvinylchloride  is  b«*ag  produced  In 
'  m*  sheets  3  mm  thick,  and  in  strips  0.  5-1  ane,  2.  2  mm  thtok,  up  to 
2  n>  wide,  and  15  m  long.  Special  welding  apparatus  and  methods  for  welding 
tiie  polyvinylchloride  have  been  developed.  Surfaces  exposed  to  aggressive 
media  at  temperatures  up  to  400*  C  are  covered  with  LX16H9T  ( AISI-321  ] 

.-it eel .  With  highly  aggressive  media  and  tempersturee  above  400*  C, 
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Xl6Hl2it2T  lAISi-S16Tjand  Xl8Hi2li3?[AISI-317  are  raed.  For 

facing  tpe-clal  storehouses  and  pools,  a  4-&<-cn>-thici  aostAe-layer  clad  steel 
consisting  of  a  L  5 -2mm  Layer  of  rtainlesa  IXISH^T  or  X16H123CT  steels  and 
a  layer  of  type  3  or  10  car  hoc  at  eel  L  3%  C  or  L  Q%  C)  is  beimc  vlcjaly  aaed. 
At  a  temperature  of  60* C  and  vith  lsnr  radioactivity  levels,  the  exposed 
surfaces  are  coated  with  chemically  atabie  type  XCS  pervinylchloride 
enamels. 
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